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O eases caused by the hyperfunction of the adenosine A 2A receptor: (I) wherein R 1 represents optionally substituted aryl or optionally 
^ substituted heteroaryl; R 2 represents hydrogen, halogeno, optionally substituted lower alkyl, optionally substituted aryl or optionally 
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*?>*&-$-* -fc#-e£So ft*^ (in) [v'^-^/v • i-^ • 

^fnt'f^^ ' ^ ^ X YD - (J- Het. Chem.) . 27#, 2181H (1990 
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©W©««tflO^W~24l*nBR****wi:fc*9ft*» (IB') 
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©i&&, ff*L< l40~50t;©IBoa**C10^M~24ll»WS*S**fcllfc % 1 

ioo°c © n © as , 0 * b < «o ~5o°c © fb © -e io# m ~24b# m ^s-r s 

itiaO^ll (IB') mri^T'fSo RJ&{£^?£t£ft«£: LTfi, 

y s WV^>, 3i— r;K THF, v^^V, DMF, v^fvUTir 
h T ? K> 7th3>p/K ^1t->\ 31^ 0* 

Uli^npz^y, v^pp^*>\ 3z* y— /Hfj&s&'tf bfo, iftb* 

h y M)Tir h *5/**ft* h V **flS'>7' 

^Mm^hifbti, fttL<tehVTiz h'*f**4k*v*-}- 
by fr-Mstas&tf bar,*. i^nioTit ws-^iips, ^^l<«o.5 

zmmm. mm, mm, mta* 

te£4fc (I) ©*££*&# LfcV^t. ^* (I) *s«l©7^T*#e>tL5»^K: 

^<D*±mmi-titi i< , ^fc, a) 
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Bruns [^^^17 - • 77 w '7 ::! d v 5 - ( Molecular 

Pharmacology) , 29^ 331H (1986^) ] m*T©3fc&&an*.TfTofc 0 

^^H^ 7K^L^50 mmol/L h U ^ (t Kn^f^f^) 75/^ 
^ (£A^TrisHClil&'f) (pH 7.7) *T\ #}) hoy^ 

if- (KinematicaftgSD £JB V>TS» L-fc. BME$r£<b£fli (50,000xg, 
10^W) #bft7tM4^ffOT:»<9 50 mmol/L TrisHCl MM £r7J|];l 
TS»U TO©il4>#lt£fTofc 0 ft&jh,fc*&«t«*fcN 5mg (®fi») 
/mL©3fi|iai*fc3te5 «t 5 50 mmol/L Tris HC1 Mfft [10 mmol/L&fc 



-21- 



WO 03/068776 



PCT/JP03/01565 



•v?*i/9J»> TTSi/y7*T$i—lZ0.Q2=i--y h/mgUB, (SigmaftM) 

±mommvtimmmmmi mLt^ h v ^v&xwmltccgs 21680 

{ 3 H-2-[p-(2-*/i/#>^f^)7x^f^75/]-5'-(N-xf/^/i,^^t> 
Y)TT / t/y : 40=ar^-y -/mmol ; ~=u- • -f>^7>-K • ;> 
7 (New England Nuclear) *fc& [f 1 • ^-t -fvl' • ^ - 77"?^ v 5 — • 
jyF-in^D^^/i'-tn'a^ro^ (The Journal of 
Pharmacology and Experimental Therapeutics) x 251#, 888H (1989¥) ] } 
50^1, (ftl&jfcgN.O nmol/L) *3 «t tfttlfcfc6''lfe50 a LSrJP^.fc e ^^^25°C 
T120#P B mS^ #7*$yM*S (GF/C; Whatman *fc») ±-C&SK3l«i 
i&U iI^^*^L7c5^L©50mmol/LTrisHCia«-e3lH]»L7c 0 #7 
*»*S«lft£^7/WJ^K:&U V^V-*- (EX-H ; Sl3t*fiKlX^tt 
$D &JHx., *kWfgfi:SraS«:^>^V-^a^*^^^- (PackardMD X* 

&,Wtfc&m<DA2A$:®fltf&'& ( 3 H-CGS 21680^) fc%ft 5|fi#*©IHttr± 

y xl0 ° 

£SS££Si: ft»<k*4fe*ff<ET^©«H-CGS 21680*£<£Jfclt«Bft-Cfc 9 % 
##^#J^-££ £ its 100 mmol/Lv-^ o^yWf; f i' (CPA ; Sigma *± 
£!) #&TT© 3 H-CGS 21680jg^»ltiei:^*)t>. IWiiTt'O^ti 
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ttfttil2 CGS 21680^8# 9\r-f 9 s*- (ttM) 

|gpS§-Cfc5 0 CGS 21680 (77 J ^AaASSfcftMW) SrJB^rt 
5^7^; ^^AzA^^frS:^ LTEtfclfc*fc4>'t , Sl*M*tt l iK (medium sized 
spiny neuron) fc*itt5**/< (GABA) f^«tt«HWtt^^fi*^#II«!l* 
tu£ [i^-Y— "r";V • • =• d — PlM^i-'* (Journal of Neuroscience) 
16#, 605H (1996¥) ] o ^©ri^b, 7f;V ^AsuggftfttftlgrilSl 
^^^b^^ffi-OGABAMttW^wai^^^W^ML^^IS^:. 

5®»©iH±dd.Y^** (M22~25g, 0;£SLC) &l#10|E/8VvC3M**: 
fTofc. CGS 21680 (RBIttM) fefillt* (*««3Ktfc«) fc«#U 10 
M g/20 ix L£ V * fflMfi fc&A L „ WHft^ft f*0.5% ^/w-fe ^^(« 
MCtm-T) (*««*tfc«)-T»»LTffiVNfc B CGS 21680 

■Hft^mWi. (0.5% MC$GM8& : *H8D Sr^^P^Ufc (-^^fr 

aio g^/c 9 o.i mD 0 nmit^m^mmm^m-r oHh £4.5 cm, fgi.o cm 
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JM* (2) 
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;k ■ f^y^^yVay (Journal of Neural Transmission) > 8^> 39-71H 
(1994¥) 3 o 

5a#©*ttddY^** (*fi22~25g, B#SLC) SrimOBSffiV^T*** 
=fTofc 0 ^I^W^W^ M23±l^«&55±5%©»Mfi-<?ft*U 

HU *^v^-^ = T)i55 (KM 2 f 3*^JtI?) £^1-7** & 
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£*ftv>»* [0.5%MCfc-MTbfcffiWia&«* ;»!»] * 

^tl^tbSPlft^- (v^^MlO g&fc<9 0.1 mL) U t*R{fc£&8!-§-ll5fSI 
ftldlBE-f oitj£4.5 cm, lie 1.0 cmO-^^-^^-^MSSK©^ SfKW^I:!. 

Sb*O*!|^H:1^10IE©* * V^ix— * =1 T £-£ff UTfTo (^^50^) „ 
JtJft&JB 5 
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-1,2,3,6-x h7t Fnfyv^ MPTP<t BJH~) ST^e^S ^ WRWfc 

-<d mptp ^effift^«/^^>-y^^^^^i-^^&^ TV ^ [7 ° a 

^~7^ y^X • • if • ^'>a-^/V • T*7^ • #7 • iM^* • 
a— • - a:— (Proceedings of the National Academy of Science USA) % 
80*. 4546H (1983¥) ] . ^yv-^ty HiXiil^tttoW 

iM:x;y;* • — (Neuroscience Letter) ^ 57#> 37H (1985¥) ] o 
2~3SW^^^^ (#£300-375 B*^^T) &ll¥4 

iE/8v^***fTofc. mptp (RBittat) fcaiwiia*** <**«*tt 

m) U 2.0 mg/kg£ l B lUk 6 0 M = * jx h ATfcS-* Lfc. 
ig^ffl Wc„ nm{k&%dte0.3 % Tween80. 10 %L ^ 

ttfco g^M»Sfi^^t^-^M^nfcSWJ^S^'C30^S^l2B^ 

Hr mm \z s<3 # ¥ij £ ug-n- l jfe* & * © ft ft © ^ - 
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■CJfclSELfTofc [^SH^Jg : l>>f^=^y^lllttJft*fc3t (Wilcoxon Rank 
Sum test) ] 

M^*. <frfr*u ib-a-«2 N <b^*B, flS-fr*6*JJ:tffls£-4fc9 

»»fe£LTte, ddYJii*^;* (M21~26g, 0#SLC) &1&10IET? 
^ffiLfco ^fllflWJWn^tt. ^23±1°C. M55 + 5 ^OiftlTfSfl, 

0.3% Tween80*i&ifcfc!ML-C N ttttHM 1 B*Mlll»C10mg/kg*ftP»:*U 
fc 0 Ittt^JW^fi, 0.3% Tween8O7K^©^^lOmL/kg0PS4-tfc„ ?F 

/l/Yaf-ft^ • at • K ? ■ 77k° (Arch, int Pharmacodyn.) , 229^ N 
327-336M(l977¥)] fcJptTfrofc, ^$7 * !/ RfSi^Tk 

«f (E#10cm. i«$25cm) (C, *?&23±lt:©7k£^$9cm{;i3Io-C^ & 
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fefiLT, ^<D'&<D4£m (24080 ^*5tt5igilSffttSr*$^^ofc^M 

jK»sr^jfc<i-5/t* % miomzzti^tiAFM, *?&(om-ri£.&ttx9im 

*fi^tz e fc*3 % 2B54rHl*lc4fi»Ls 
Steel-testfe ^fflV^TffofCo 



fg7* 







*»i$ra (#) 


0.5% 


mc (isttssns) 


176.6 ±20.9 




fc-^4 


8.5 ± 3.3 (p<0.0l) 


0.5% 


MC (Ritt*fJf ) 


206.6 ± 8.2 






75.6 ± 18.5 (p<0.0l) 


0.5% 


MC (gMfetfHB) 


181.6 ±10.3 




^4*6 


31.3 ± 16.3 (p<0.0l) 



<teV04s <teVB5t3 £TMteto6ttlO mg/kg^Pig#T\ iFWjftWKDlfMte 
f*&#l5fc:«fc»? > fc-g^ (I) ©^5o^^^^^7c 0 
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m £ ti s mtmftt.M® ^-nt^mx h % ^ t & ^ $ tire 

guars issues* * lti^ «*.tfe»x -^7^^, 7^b-*> 
nso ffl^iw, ^^j> mmn. mtm. 

«f£J:!}J**<5#. Stts fifcAlA&fctK i@^o# 1-100 mg©*fiH-Cl 

0 lIH)^V^Li^[IH3^P^7 v cfi^|iP^■%-$tLS^^ Sfcttl B1~24#IKI©*& 
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a re » n tfe-r 5 fc ft g> i & (dmm 

. N -( 4 -^P-2-^;Vft[l,3]f!) 5^^-6->f^)-N» 

-(2-7P^;v)t Kyv 5 ^ (Ifc-a^A) 

2 _ 7n ^;vtK7^K 65 g (515mmol) *5«fcOTBU 70 mL (510 mmol) 
SrDMF 150 mLI^M b % rm.e-^nn^-^^I^y 
DMF M (50g,256mmol/100mL) I*l&£45 ^TfciBI* L-fc*s fe£ 

2mol/Li£S£*^$XpH£6~7^P^LT, £$i"5li7»£« L7c 0 #b 

^T'MJf^ay (20) L-C.^^b^ (^#5A)56.9g^e^ 
ft^&i LT#7c (1K*78%)„ 

iH NMR (5 ppm, DMSOde) : 10.49 (brs, 1H), 9.78 (brs, 1H), 7.95 (dd, J = 

0.7, 1.7Hz, 1H), 7.28 (dd, J = 0.7, 3.3Hz, 1H), 6.70 (dd, J = 1.7, 3.3Hz, 1H), 

6.30 (brs, 1H), 2.50 (brs, 3H). 

Mass (m/z) : 284, 286 (EI + ) 

IB, (KBr) : 3750, 1654, 1560, 1478 cm 1 

St£ : 185 V, 

##$]2 : 7-^on-3-(77^-2-^^)-5-^^7 t t[l,2,4] h V T 

y n [4,3-c] t° y 5 v> at&m) 

7^dV#B^T, S^b^y y (225 g, 1.58 mol) It^^Vl/ 320 mLH 

^ f/^^n^t^ 340 mL (256 g, 1.58 mol) 
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90 "cx-mmm^umLtc. ^mm^mmm^t.^ it^m^ 90 % (316 

mmoD^DX, $^^160^^2 ^F^»Ufc 0 W.fom'<k, Rfcm$<DfoWi 

«Hffr£* ({b^*B)66.1g*rfifeH#i LT#fc (JR*78%) . 

iH NMR (S ppm, CDCU) : 7.75 (dd, J = 0.7, 1.7Hz, 1H), 7.44 (s, 1H), 6.97 

(dd, J = 0.7, 3.3Hz, 1H), 6.66 (dd, J = 1.7, 3.3Hz, 1H), 2.63 (s, 3H). 

Mass (m/z) : 266, 268 (EI+) 

IR(KBr) : 3040, 1592, 1512, 1464, 1301, 1081, 1009, 902, 897, 755 cm 1 
jftjft : 122-124 °C 

#%#!3 : 7-? nn-2-(7 7>-2-'f^)-5-^Wt[l ) 2 ) 4] MJ T 

yn[i,5-c]t°y s: w (it-a^c) 

ti^ttB 2.7 g (10 mmol) trTHF 8.5 mL U 7X?nTDBU 1.5 mL (10 

mmol)£/JD;l> MT'^1 mmffiWVtc rol^^M^&l^f^^ffl 
Lfeo £J»7^. WffiUfcHfrSrTHF.-Cifc^U «Hfc£* (ft^*C)2.1 g 
*&&Wftb Lt#fc (HXW%)„ 

iH NMR (5 ppm, CDCla) : 7.65 (dd, J = 0.7, 1.7Hz, 1H), 7.36 (s, 1H), 7.28 
(dd, J = 0.7, 3.3Hz, IH), 6.60 (dd, J = 1.7, 3.3Hz, IH), 2.78 (s, 3H). 
Mass (m/z) : 266, 268 (EI + ) 
IR (KBr) : 3745, 1596, 1508, 1452 cm 1 
: 230 °C 

#%f!l4 : [7-* cd-2-(7 7^-2 — f /u)[l,2,4] h V T V n [l,5-c] t° y 
*^-5-xf,V](3,4-^ b^y^)7 5> (^%D) 

50.0 g (l87.5mmol) £THF 600 mL rtU-DBU 42 mL 

(280 mmol) £7JPX^ I)£T^30^^I# Lfc, £JS**fc3,4-$^ h*v"< 
l^/VT^ 94g (563 mmol) fcJn*., 60 2 R*|HJ*#Lfc. Jx^f&T 
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h5 ^u-^ a ^u auwta* ito*w» 53.2g*efeH**i/r*fc cut 

$74%) 0 

iH NMR (6 ppm, CDCla) : 7.60 (dd, J = 0.7,. 1.7Hz, 1H), 7.20 (dd, J = 0.7, 

3.3Hz, 1H), 6.94-6.98 (m, 3H), 6.85 (d, J = 7.9Hz, 1H), 6.61 (brs, 1H), 6.58 

(dd, J = 1.7, 3.3Hz, 1H), 4.74 (d, J = 5.6Hz, 2H), 3.90 (s, 3H), 3.89 (s, 3H). 

Mass (m/z) : 385, 387 (EI + ) 

IR (KBr) : 2359, 1630, 1616, 1585, 1515 cm 1 

1R£ : 193 °C 

mm . 7 -tuv -2-(77^-2-^^)[l,2,4] h 1; ryn[l,5-c]fy 

?i;y-5-^^T^ (4b£feE) 

ft-frftD 50.0 g (130 mmol) Sr h » 260 mL fc*#U rftfc: 

V y 7; vtn^ * 50 g (333 mmol) 33 £tfT~y-/V 42 mL 

(390 mmoD^n^, \<1t. I*J»7^ M>7**n|» 

^fgiU ME**** fcft«T2 mol/L *Wb^ h P ^M»7/^ 

7'J-Lt,IIft^ (-fb^ttE) 25.6 g LX#fc 0K*83%) . 

iH NMR (fi ppm, CDCI3) : 7.64 (dd, J = 0.7, 1.7Hz, 1H), 7.25 (dd, J = 0.7, 
3.3Hz, IH), 7.04 (s, IH), 6.60 (dd, J = 1.7, 3.3Hz, IH), 6.30 (brs, 2H). 
Mass (m/z) : 235, 237 (EI + ) 

IR (KBr) : 3104, 3070, 1666, 1592, 1552, 933 cm 1 
B£ : >270 "C 

##016 : 7- ^ n n -2-(3- 7)Virn 7 a ^)[l,2,4] b U T V n U,5-c] 

j/yV^fc K?$?V&JBV^ jb£»F£#fc 0R#8.6%) . 

iH NMR (5 ppm, CDCk) : 8.34 (brs, 2H), 8.03 (dt, J = 7.9, 1.3 Hz, IH), 

7.90 (ddd, J = 1.3, 2.6, 9.9 Hz, IH), 7.62 (dt, J = 5.6, 7.9 Hz, lH), 7.40 (ddt, 

J = 1.3, 2.6, 7.9 Hz, IH), 7.09 (s, IH). 

IR (KBr) : 3446, 1670, 1604, 1597, 1560, 1551, 1471cm 1 
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ft£ : 275-276 <C 

mm . i-te-r 5 J ~2-(y 7 ^-2-^/^1,2,4] h V T/n[l,5-c] 
try * s?y-7->f /v]t°^y -Jy-4:-^-y(.it^G) 
&m\$~Z&bfoZ>\t£WE 5.00 g (21.2 mmol) &DMSO 60 mLfc&# U 

^l^o[4.5]f* V 10.6 g (74.2 mmol) ^SD^> 
140 t^»2l*M*#Lfc. £J»TiL |»**7Utr»*. 
■CttWU «l^'«Ht*T*»^«> 

tfc 0 *«frS*L-C#&*t5»*fcT'fcl*V' 100 mL*5<fctf2 mol/L i£g£ 
100mL^ABx.-C6O TCCIM B*WJ!H*Lfc. Rfc*T*. 

L-C, <fc*4W»4.09g 0R*65%) . 

iH NMR (6 ppm, CDCla) : 7.60 (dd, J = 0.7, 1.7Hz, lH), 7.17 (dd, J = 0.7, 
3.3Hz, lH), 6.57 (dd, J = 1.7, 3.3Hz, lH), 6.13 (s, 1H), 5.70 (brs, 2H), 3.92 (t, 
J = 5.9 Hz, 4H), 2.55 (t, J = 5.9 Hz, 4H). 
Mass (m/z) : 235, 237 (EI + ) 

tmm\ • 2-(7 7^-2-J*)-l-(8aS-*??* Ka fa a [1,2-a] f 
7^>-2-^^)[l,2,4]byT^n[l,5-c]f V »T$> (fc* 

##fl5'?#bft*fc'fr»E 500 mg (2.12 mmol) &DMSO 10 mLCM U 
880 mg (6.37 mmol), 8aS-***t KnfPP[l,2-a]t s 7^ 
>802 mg (6.36 mmol) 140 tt^2 *WJt#tfc. »Tf, R 

fern, **wt>p?^««^. 

mg'Srefe»*^bT#fc (451*35%) . 

m NMR (6 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, lH), 7.26 (dd, J = 0.7, 
3.3 Hz, 1H), 6 ; 56 (dd, J = 1.7. 3.3 Hz, lH), 6.04 (s, IB), 5.61 (brs, 2H), 4.38 
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(d, J = 11-2 Hz, 1H), 4.18 (d, J = 11-2 Hz, 1H), 3.18-3.09 (m, 3H), 2.68 (t, J 
= 11.2 Hz, 1H), 2.34-1.48 (m, 7H). 
Mass (m/z) : 325 (EI + ) 

Ht (KBr) : 3184, 2800, 1662, 1643, 1597, 1442, 1438, 1338, 1224, 1092 cm ' 
®& : 262 <C 

Ttm^m : C 16 Hi9N 7 O0.1 • TL 2 Ot LX 
H-UEIft (%) : C = 58.74, H = 5.91, N = 29.97 
(%) : C = 58.67, H = 5.99, N = 30.05 
mMM2 : 2 -[5 -7 =• J -2-(77y-2-'f/V)[l I 2,4] b V TV* *[l,5-c] 
t .y *i?y-7-4/U]-7R,8aS-*?'? t Kn t°n p[l,2-a]t? y^l^-l- 

mmn<DX&fcmcs m-t-sr:- ^&ffli^-t\ mm\t^m ut&m) z 

JR*& : 24%(^ J ^jV/ffi&^JV-Q&UfcMi ; fife©*) 
>H NMR (6 ppm, DMSOds) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.58 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 
4.80 (d, J = 4.6 Hz, 1H), 4.39 (d, J = 13.5 Hz, 1H), 4.16-4.26 (m, 2H), 
3.27-3.37 (m, 1H), 2.96 (d, J = 11.2 Hz, 1H), 2.84 (dt, J = 3.3, 12.2 Hz, 1H), 
2.42-2.54 (m, 1H), 2.13-2.24 (m, 2H), 1.97 (dd, J = 5.6, 9.2 Hz, 1H), 
1.61-1.66 (m, 2H). 
Mass (m/z) : 341 (EI + ) 

IR (KBr) : 3282, 3136, 2804, 1606, 1572, 1512, 1441, 1375, 1338, 1246, 
1169 cm 1 
jft£ : 271-272 °C 
5ci§##T : C16H19N7O2 tLX 
fftW-B (%) : C = 56.29, H = 5.61, N = 28.72 
(%) : C = 56.10, H = 5.62, N = 28.37 
mMM3 : 2-[5-T 5; / -2-(77^-2-^/*,2,4] b V T/n[l,5-c] 
trij M-lS,&&S-*? * t Kn t°n n[l,2-a]t°7 v^-7- 
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iH NMR (5 ppm, DMSO-de) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.59 (brs, 2H), 
7.06 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 
4.78 (d, J = 4.6 Hz, 1H), 4.34-4.45 Cm, 1H), 4.13-4.28 (m, 2H), 3.32 (brs, 1H), 
3.01-2.85 (m, 3H), 2.61 (t, J= 11.0 Hz, 1H), 1.23-1.33 Cm, 4H). 
Mass (m/z) : 341 (EI + ) 

IR (KBr) : 3323, 1660, 1612, 1597, 1560, 1508, 1456, 1396, 1166, 1072 cm ' 

K£ : 261 *C 

: C16H19N7O2 • O.2H2O t LT 
H-JMt[ (%) : C = 55.71, H = 5.67, N = 28.42 

mmm (%) : c = 55.96, h = 5.79, n = 28.22 

mmU: 2-(77^-2->f^)-7-(7R,8aS-7-^ F^nKn 
fc'nn[l 1 2-a]f7^^-2-^^)[l I 2 > 4]fy7/n[l,5-c]fyv^y-5- 

: 37% fr/ 4 f/Vtff^B B B ; S 

iH NMR ( S ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.03 (s, IH), 5.74 (brs, 2H), 4.37 
(d, J = 11.2 Hz, IH), 4.15 (d, J = 12.5 Hz, IH), 4.03 (dd, J = 5.9, 12.5 Hz, 
IH), 3.52 (dd, J = 6.6, 9.2 Hz, IH), 3.30 (s, 3H), 3.09-2.98 Cm, 2H), 2.61 (dd, 
J = 10.6, 12.5 Hz, IH), 2.41-2.31 Cm, 2H), 2.20 (dd, J = 5.3, 9.2 Hz, IH), 
1.92 (dd, J = 5.9, 13.2 Hz, IH), 1.76-1.64 (m, IH). 
Mass (m/z) : 355 (EI + ) 

IR (KBr) : 3160, 2940, 2827, 1658, 1644, 1560, 1458, 1388, 1381, 1242, 
1198, 1111 cm 1 
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KA : 179 °C 

to^^W : C17H21N7O2 t LT 
ft-*-®: (%) : C = 57.45, H = 5.96, N = 27.59 

mmm (%) : c = 57.11, h = 6.07, n = 27.32 

H1M5: 2-(7 9^-2-^^)-7-»aRS-^^kKBtry K[l,2-a] 
tf9 ^_2-^^)[l i 2 f 4lb9r^B[l.5-dtfy 5*^-5-W^ (ft 

iH NMR (6 ppm, CDCh) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.77 Cbrs, 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, 1H), 2.91-2.80 (m, 2H), 2.64 
(dd, J = 1.0, 10.6 Hz, 1H), 2.26 (dt, J = 3.3, 11.9 Hz, 1H), 2.12-1.57 Cm, 5H), 
1.37-1.23 (m, 1H). 
Mass (m/z) : 339 (EI + ) 

IR (KBr) : 3142, 2935, 1657, 1597, 1506, 1458, 1433, 1338, 1217, 1140 cm * 
JAM : 219 °C 

Tt^fttir : C17H21N7O • 0.2H 2 O£ Lt 

f+Hflg (%) : C = 59.53, H = 6.29, N = 28.58 
(%) : C = 59.59, H = 6.28, N = 28.42 
mW\6 : 2- (7 y ^-2-<<»)-7-(9aR-** * t Kb f 7 [2,1- 
c]l,4-tH^y-8-^^)U-2.4] > !J 7/n[l,5-c]lf !J 5^-5-^T 
5 ^ (fc£«J6) 

HX* : 39%(^/ — J 6fe^*> 

iH NMR (6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 

3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, lH), 5.74 (brs, 2H), 
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4.15-4.05 (m, 2H), 3.68-3.91 Cm, 3H), 3.32 (t, J = 10.6 Hz, 1H), 3.07 (dt, J = 
3.0, 12.5 Hz, 1H), 2.84 (d, J = 12.5 Hz, 1H), 2.72 (d, J = U-5 Hz, 1H), 
2.26-2.61 (m, 4H). 
Mass (m/z) : 342 (EI + ) 

IR CKBr) : 3156, 2843, 2333, 1666, 1647, 1603, 1446, 1231, 1196, 1124, 

1067 cm' 1 

jM : 224-225 °C 

xi^ff : C16H19N7O2 • 0.lH 2 Oi: LT 

fHHt (%) : C = 56.00, H = 5.64, N = 28.57 

SUM (%) : C = 56.19, H = 5.63, N = 28.21 
mmW: 2 -(3-7/^a7^^)-7-(7R > 8aS-7-^ Y**s*9 9± 
Fnt°ap[l,2-a]t°7^^-2-^^)[l,2,4]MJTy^[l,5-c]t 01 J 

: 19% (Tir b yC'S^B ; 6fet&5fc) 
iH NMR (5 ppm, CDCI3) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (dd, J = 2.0, 8.0 
Hz, 1H), 7.42 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.15 (ddd, J = 2.3, 8.2, 8.6 Hz, 
1H), 6.07 (s, 1H), 5.63 (brs, 2H), 4.38 (d, J = 12.2 Hz, 1H), 4.17 (d, J = 13.8 
Hz, 1H), 4.02 (dd, J = 5.9, 12.2 Hz, 1H), 3.52 (dd, J = 6.9, 9.6 Hz, 1H), 3.30 
(s, 3H), 3.09-3.00 (m, 2H), 2.61 (dd, J = 10.6, 11.5 Hz, 1H), 2.45-2.31 (m, 
2H), 2.20 (dd, J = 5.6, 9.6 Hz, 1H), 1.91 (dd, J = 5.6, 11.5 Hz, 1H), 1.761.68 
(m, 1H). 

Mass (m/z) : 384 (ES + ) 

IR (KBr) : 2931, 2816, 1653, 1608, 1558, 1508, 1435, 1236, 1169, 1103 cm ' 

: 190-191 °C 
%m$t%X : C 19 H22FN 7 0 • 0.lH 2 O£ LX 

ft-HH (%) . : C = 59.24, H = 5.80, N = 25.45 
(%) :C = 59.27,H = 5.99, N = 25.25 
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UttflS: 2-(S-7/^P7*=^)-7-(9aBS--^^t Knl^y K[l,2 
-a]tf 7^^-2-^*2,4] b !) 7/ntl,5-c]^!) * S^-SW^T 5 ^ 

: 19% (Tir h ^T?S3^S ; 
iH NMR (S ppm, CDCI3) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (dd. J = 2.0, 8.0 
Hz, 1H), 7.42 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.15 (ddd, J = 2.3, 8.2, 8.6 Hz, 
1H), 6.07 (s, 1H), 5.63 (brs, 2H), 4.38 (d, J = 12.2 Hz, 1H), 4.17 (d, J = 13.8 
Hz, 1H), 4.02 (dd, J = 5.9, 12.2 Hz, 1H), 3.52 (dd, J = 6.9, 9.6 Hz, 1H), 3.30 
(s, 3H), 3.09-3.00 Cm, 2H), 2.61 (dd, J = 10.6, 11.5 Hz, 1H), 2.45-2.31 (m, 
2H), 2.20 (dd, J = 5.6, 9.6 Hz, 1H), 1.91 (dd, J = 5.6, 11.5 Hz, 1H), 1.76-1.68 
(m, 1H). 

Mass (m/z) : 384 (ES + ) 

HI (KBr) : 2931, 2816, 1653, 1608, 1558, 1508, 1435, 1236, 1169, 1103 cm * 
Bbft : 190-191 °C 

Ttmfttit ■■ C19H22FN7O • 0.1H2O t vx 

fUMfi (%) : C = 59.24, H = 5.80, N = 25.45 
XPI (%) : C = 59.27, H = 5.99, N = 25.25 
mm\9: 2-(3-7/Vtn7x^v)-7-(9aE-^^tFnf7^yl2,l 

£#j9) 

JR^ : 23% (T± b ytS^H B a ; Sfe^*) 

m NMR (5 ppm, CDCI3) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (dd, J = 2.0, 8.0 
Hz, 1H), 7.41 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.14 (ddd, J = 2.3, 8.2, 8.6 Hz, 
1H), 6.05 (s, 1H), 5.70 (brs, 2H), 4.05-4.15 (m, 2H), 3.91-3.68 Cm, 3H), 3.32 
(t, J = 10.6 Hz, 1H), 3.07 Cdt, J = 3.0, 12.5 Hz, 1H), 2.84 Cd, J = 12.5 Hz, 1H), 
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2.72 (d, J = 11.5 Hz, 1H), 2.61-2.26 (m, 4H). 
Mass (m/z) : 370 (ES + ) 

IR (KBx) : 3142, 2871, 2365, 1670, 1605, 1560, 1508, 1458, 1410, 1227, 

1113 cm 1 

tfjft : 232-233 °C 

7G*£l>r : C18H20FN7O k LT 

tf flttf (%) : C = 58.53, H = 5.46, N = 26.54 

mm (%) : C = 58.57, H = 5.55, N = 26.48 
SttfllO : 1-16-7 5 J -(2-77 ^)U,2,4] h !)7/n[l,5-c] 

t =y §$?i,_7->(/l/]-4-' i?y-4-twV Wfc^felO) 

: 42% (f^^^/V/^-^i^^fSltB^ ; 
iH NMR (6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.14-7.37 Cm, 6H), 
6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, lH), 5.60 (brs, 2H), 4.00-4.07 (m, 2H), 
3.21-3.32 (m, 2H), 2.79 (s, 2H), 1.57-1.78 (m, 4H), 1.32 (s, lH). 
Mass (m/z) : 390 (EI + ) 

IR (KBx) : 3142, 1682, 1653, 1608, 1558, 1497, 1446, 1417, 1369, 1240, 

1182 cm 1 

fife£ : 240-241 V 

TbmfiVf : C21H22N6O2 t LX 

SUMS (%) : C = 64.60, H = 5.68, N = 21.52 

mm (%) : C = 64.72, H = 5.69, N = 21.64 
mil: l-[5-T^-2-(77y-2-^*,2,4]M)T/Pll,5-c] 

t »y . ;i ; y _ 7 -^ ;v]-4-(4-^ D P 7x^/V)t^'J ^y-4~t-/V (it 
#7c„ 

jR^s : 41% J '—A'/ h/V^^trff^niSj ; 9"t*^fe^*) 
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iH NMR ( 5 ppm, CDCb) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.44-7.16 (m, 5H), 
6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.10 (s, 1H), 5.62 (brs, 2H), 4.24-4.15 Cm, 2H), 
3.50-3.34 (m, 2H), 2.15-2.03 (m, 2H), 1.83-1.76 (m, 2H). 
Mass (m/z) : 410, 412 (EI + ) 

IR (KBr) : 3229, 2862, 1622, 1597, 1545, 1448, 1381, 1211, 1009 cm 1 

lb& : 258 °C 

TtmM : C2oH 19 ClN 6 02 • 0.5 Y;V^Vk LX 
§+Hflt (%) : C = 61.77, H = 5.07, N = 18.39 
(%) : C = 61.84, H = 5.09, N = 18.39 

M - 2 - (7 7 V ~ 2 - >f Ml .2,41 V V T 9 n [1,5 - c] f P 5 y - 5 - JVT 

5: v (fc£4fei2) 

JBtfs : 46% (^ / -;ut?MiH ; 6 

iH NMR ( 5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.33 (s, 4H), 7.16 
(dd, J = 0.7, 3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.09 (s, lH), 5.76 
(brs, 2H), 4.13 (d, J = 12.9 Hz, 2H), 3.30 (dt, J = 2.6, 12.9Hz, 2H), 3.01 (s, 
3H), 2.12-1.84 (m, 4H). 
Mass (m/z) : 425, 427 (ES + ) 

IR (KBr) : 3340, 3145, 2942, 1647, 1616, 1558, 1508, 1446, 1417, 1387, 
1336, 1234, 1120, 1072, 1008 cm" 1 
®&£ : 210-211 °C 
7cSf##f : C 2 iH2iClN60 2 £ 
ttJMK (%) : C = 59.36, H = 4.98, N = 19.78 

mmm (%) : c = 59.22, h = 5.15, n = 19.72 

gttfllS: l-[5-7^-2-(77y-2-^Ml,2,4]fy7/n[l 1 5-c) 
t o i; ^ 9J y _ ? _ 4 ; u]_4_ 7 a, ^/V tV< 5 i^y -4- % /Vt|?= h V ^ ifc&to 

13) 



•44- 



WO 03/068776 



PCT/JP03/01565 



jrj^s : 20% (I^SI^fvv ; 5"t"3Kfet&*) 

iH NMR ( 5 ppm, CDCla) : 7.60 (dd, J = 0.7, 1.7 Hz, 1H), 7.51-7.32 (m, 5H), 
7.17 (dd, J = 0.7, 3.3 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.13 (s, 1H), 
5.70 Cbrs, 2H), 4.46 (d, J = 13.9 Hz, 2H), 3.36 (dt, J = 2.3, 13.9 Hz, 2H), 
2.24-2.07 (m, 4H). 
Mass (m/z) : 385 (EI + ) 

IR (KBr) : 3324, 3172, 2770, 2234, 1660, 1610, 1558, 1446, 1415, 1218, 

1186 cm' 1 

ftA : 224-225 °C 

7G*£*f : C21H19N7O • 0.3CH 3 COOC2H5i: 
tUHft (%) : C = 64.74, H = 5.24, N = 23.80 
m'fflU (%) : C = 64.40, H = 5.41, N = 23.81 

nrnmu: i-u-15-7 ^; ; -2-(7 7 ^-2-^*2,4] h p 7^^1,5 

IR* : 5% n t Y mm ; 

iH NMR ( 5 ppm, CDC1 3 ) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.04 (s, IH), 5.69 (brs, 2H), 4.00 
(d, J = 13.7 Hz, 2H), 3.35 (dt, J = 2.3, 12.9 Hz, 2H), 2.63 (s, 2H), 2.19 (s, 
3H), 1.80 (d, J = 12.9 Hz, 2H), 1.53 (dt, J = 4.3, 13.2 Hz, 2H). 
Mass (m/z) : 356 (EI + ) 

IR (KBr) : 3324, 2919, 2857, 1713, 1651, 1614, 1558, 1450, 1417, 1232, 

1124 cm 1 

SfeA : 190-194 V 

MfllS : 2-11-15-7 5 7 -2-(7 7 f i) 7^[l,5 
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###y7T-#b^5'fb^G 800 mg (2.68 mmoDSrv^ o n p< * V10 mU3 
J;«1.0mL}«U :Wcx^y-/U7^ 0.24 mL (4.03 mmol) *5 
XTfh V T± Y**y*.mk-foVm-)- h y (4.03 mmoD&ftl*^ **tft2 

■HUT, flft^* (flS-a-fclB) 390 mg£51-^fe«U B E.£ ttftt(tt* 
42%) 0 

iH NMR ( 5 ppm, DMSO-d 6 ) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.55 (brs, 2H), 
7.05 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.00 (s, 1H), 
4.42-4.48 (m, 1H), 4.15 (d, J = 13.2 Hz, 2H), 3.46-3.42 (m, 2H), 2.95 (t, J = 
11.2 Hz, 1H), 2.62 (t, J = 5.6 Hz, 2H), 1.86-1.82 (m, 2H), 1.61 (brs, 1H), 
1.29-1.15 (m, 2H). 
Mass (m/z) : 343 (EI + ) 

IR (KBr) : 3286, 2929, 1651, 1610, 1442, 1417, 1218, 1124 cm 1 

MA : 207 °C 

Ttmfitif : Ci6H2iN 7 0 2 £ IX 

fHHlE (%) : C = 55.96, H = 6.16, N = 28.55 
(%) : C = 56.20, H = 6.44, N = 28.52 

y S?^-l->f yu][l,2,4] h V T V n [l,5-c] f V =• ^-5-^^75 > 

jjX^ : 14% QftBfc^fvUfSj&fi ; Stfet&*)' 

m NMR ( 5 ppm, CDCla) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.65 (brs, 2H), 4.20 
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(d, J = 13.2 Hz, 2H), 3.42 <t, J = 5.3 Hz, 2H), 3.27 (s, 3H), 2.85 (dt, J = 3.0, 
10.6 Hz, 2H), 2.85 (t, J = 5.3 Hz, 2H), 2.69*2.60 (m, 1H), 1.95-1.85 (m, 2H), 
1.48-1.25 (m, 2H). 
Mass (m/z) : 357(EI + ) 

IR (KBr) : 3108, 1670, 1610, 1560, 1514, 1446, 1417, 1224, 1113 cm 1 
: 140 °C 

mmmn : 7-(4-V^^n t>7 5; f^D ^y-l-^^)-2-(77 
y _ 2 - J /V)[l,2,4] b V 7 V n [1,5 - c) t" y 5 5? ^ - 5 - A )\>T % V (fl^* 
17) 

^^!ll50^^PC N mi-?»T5^^ffiVNTJIS^^ (fc^t>17) £ 

ft* : 18% J --/u/^-Vif-^-cSIS* ; 3£ &&$!§■) 

iH NMR (8 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 

3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.04(s, 1H), 5.61 (brs, 2H), 4.20 

(d, J = 13.2 Hz, 1H), 2.98 (dt, J = 2.6, 11.9 Hz, 2H), 2.90-2.82 (m, 1H), 

2.31-2.21 (m, 1H), 2.00-1.86 (m, 2H), 1.46-1.26 (m, 2H). 

Mass (m/z) : 339 (EI-) 

IR (KBr) : 3414, 3299, 3091, 3080, 1659, 1643, 1604, 1541, 1441, 1219, 
■ 1126 cm 1 

ilt£ : 195 °C 

nmm 2-(77y-2-^/v)-7-(4-7s=/v7$; tr^ys?^-i- 
^/v)[i,2,4]hy ryp[i,5-c]k°y ^p^-s-j^r^y dk£mi&) 

J|X§£ : 54% (^ / — JV/^^r VCSIS-fB ; £•&$&*) 
iH NMR ( 6 ppm, CDCla) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.27-7.14 (m, 3H), 
6.74-6.55 (m, 4H), 6.07 (s, 1H), 5.62 (brs, 2H), 4.24 (d, J = 14.2 Hz, 2H), 
3.60-3.46 (m, lH), 3.15-3.04 (m, 2H), 2.20-2.10 (m, 2H), 1.53-1.44 (m, 2H). 
Mass (m/z) : 375 (EI + ) 
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IR (KBr) : 3151, 1666, 1605, 1556, 1506, 1446, 1410, 1377, 1221, 1184, 
1139,1017 cm 1 
tt£ : 202-203 °C 

5c*^W : C20H2XN7O ■ 0.5C2H 5 OH£ LT 

(%) : C = 63.30, H = 6.07, N = 24.60 
(%) : C = 63.11, H = 6.21, N = 24.78 

mmm n-te-^v^r ^ ; v^-i-j fr)-2-(7 
^yv)[i,2,4]fyryti[i,5-c]t o ]j 5-^-5-^^7^ dtitmv) 
mmisvxmKwc.ttfci-zT ^yzm^x ^Mit&m ut&mi9) & 

W : 39% (%tm^^/^%-y~^~?W&£k • 51~3tfet&*) 

iH NMR ( 5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.34-7.23 (m, 5H), 

7.14 (dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 

5.61 (brs, 2H), 4.22-4.14 (m, 2H), 3.86 (s, 2H), 2.98 (dt, J = 2.6, 13.5 Hz, 

2H), 2.75-2.84 (m, 1H), 2.02-1.95 (m, 2H), 1.96-1.37 (m, 3H). 

Mass (m/z) : 389 (EI + ) 

IR (KBr) : 3437, 3200, 3115, 1655, 1609, 1558, 1508, 1456, 1415, 1225 
cm 1 

iM : 197 *C 

jtm^ffi : C21H23N7O t LT 

ff^tt (%) : C = 64.76, H = 5.95, N = 25.18 

HI (%) : C = 64.77, H = 6.12, N = 25.42 
H»20 : 2-(79>-2-f/l'H-(4-7**W5;^5^-l 
-^yv)[l,2,4] b y T/n[l,5-c]^y?^-5-'f^7^ (fc*»20) 

JR*S : 16% (^nvhffil; 

iH NMR ( S ppm, CDCU) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.33-7.20 (m, 5H), 
7.14 (dd, J = 0.7, 3.3 Hz, IH), 6.55 (dd, J = 1.7, 3^3 Hz, IH), 6.03 (s, IH), 
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5.59 (brs, 2H), 4.22-4.13 (m, 2H), 2.99-2.72 (m, 7H), 1.98-1.88 (m, 2H), 
1.36-1.28 (m, 2H). 
Mass (m/z) : 403 (EI + ) 

IE (KBr) : 3145, 2945, 2860, 2674, 1676, 1647, 1562, 1456, 1448, 1223 
cm 1 

jfe : 158-159 °C 

: 2-(77y-2-f^)-7-[4-(3-7x^nkW7^)k t 

^y^^_l_^yH[l,2,4]h!JTy^[l,5-c]t:°y 5 i?i/-5— f^T 5 * (ft 
£fe2l) 

^fii50^^2PC,^-f-^T5^^VN-c,SM^^ (ftl^2l) Z 

: 75% (I^^^/VT'SIb^ ; fifetfr*) . 
iH NMR ( 5 ppm, DMSO-de) : 9.13 (brs, 2H), 7.98 (dd, J = 0.7, 1.7 Hz, 1H), 
7.96 (brs, 2H), 7.35-7.16 (m, 5H), 6.75 (dd, J= 1.7, 3.3 Hz, 1H), 6.15 (s, 1H), 
4.40-4.51 (m, 2H), 2.97-2.88 (m, 2H), 2.68 (t, J = 7.6 Hz, 2H), 2.13-1.91 (m, 
4H), 1.63-1.51 (m, 2H). 
Mass (m/z) : 417 (EI + ) 

IR (KBr) : 3103, 2929, 2737, 1672, 1628, 1558, 1539, 1502, 1450, 1228 
cm* 1 

: 270-273 V 

HWJ22 : 7-[4-(3,4-v^ h *i"<WA>T "5 / ) V 1— f M 

-2-(7 7y-2-^v)[l,2,4] f !) 7yo[l ( 5-c]f!) ^ ^7 ^ ^ 

: 64% J —jis/^y-yX'ft&Mi ; 0 1"5St 
iH NMR ( 5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.14 (dd, J = 0.7, 
3.3 Hz, IH), 6.89-6.80 (m, 3H), 6.56 (dd, J = 1.7, 3.3 Hz, IH), 6.04 (s, IH), 
5.63 (brs, 2H), 4.23-4.14 (m, 2H), 3.89 (s, 3H), 3.87 (s, 3H), 3.80 (s, 2H), 
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3.02-2.91 Gn, 2H), 2.84-2.76 (m, 1H), 2.02-1.94 (m, 2H), 1.46-1.24 (m, 2H). 
Mass (m/z) : 449 (EI + ) 

IR (KBr) : 3096, 2956, 2798, 2500, 1691, 1622, 1562, 1543, 1508, 1458, 

1230 cm" 1 

j&£ : 170-171 V 

jtnftffi : C2SH27N7O3 • 0.2H 2 O tVX 
tUMt (%) : C = 60.97, H = 6.09, N = 21.64 
(%) : C = 60.98, H = 6.00, N = 21.71 
*ttffl23 : N-{l-[5-75/-2-(77y-2-^v)[l,2,4]H7/n 
[l,5-c]t°y 5 5?^-7-^^]tf^U 
5; K 0ft£#J23) 

^»j20T'#fe^5^t)20^s mt**?-^ LOmL^i^h^W 
* y 0.05 mL (0.39 mmol) U ^^K'MTtf^ 0.02 mL (0.31 

mmoi) zmzxmuxmmmnwvtz. s/»t&s &fc®m-*&£v& 

;l^/i?>f y^a If ;vx-f ;^»»-eSiBifi'tt> _«Hfc£» (te£fe23) 
50mg£6£$&*£: (lR*45%) 0 

iH NMR ( 5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.35-7.14 (m, 6H), 
6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.58 (brs, 2H), 4.88-4.55 (m, 1H), 
4.48 (s, 2H), 4.37-4.26 (m, 2H), 2.98-2.88 (m, 2H), 2.07 (s, 3H), 1.80-1.53 (m, 
4H). 

Mass (m/z) : 374 (EI + ) 

IR (KBr) : 3324, 3184, 2942, 2842, 2839, 1616, 1603, 1599, 1508, 1450, 
1437, 1263, 1122, 1024 cm 1 
jH!& : 132-135 °C 

^)[i,2,4]b yryo[i,5-c]try v^y-5-^^7^lil (it&mti 
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j -jv/^^^xw&^x, mMit^m (^b^*24) 

i LT#fc (IR*34%), 

iH NMR (6 ppm, DMSOde) : 8.07 (brs, 3H), 7.36 (dd, J = 0.7, 3.3 Hz, lH), 
6.77 (dd, J = 1.7, 3.3 Hz, lH), 6.16 (s, 1H), 4.58-4.50 (m, 2H), 3.35-3.45 (m, 
2H), 2.97-2.83 (m, 3H), 2.25-2.18 (m, 2H), 1.99-1.60 (m, 9H). 
Mass (m/z) : 367 (EI + ) 

IR (KBr) : 3159, 2933, 2640, 2519, 1705, 1672, 1657, 1616, 1570, 1520, 

1498 cm 1 

: 228-230 °C 

££ffl25 : 2-(77V-2-^^)-7-l4-(^*!) ^-4-> f^)tT^5 & 
i^-l— f/HU.2,4] h !)7 n /p [1,5— c] tf U 5-^-5-^^7^ (fc** 
25) 

nmmi50*mzmz.tti&+zT sisz^x.MMititto (^^25) % 

JRSp : 53% (^^^/^^^^"C'SM^ ; 

»H NMR (5 ppm, CDCla) : 7.59 (dd, J = 0.7, 1.7 Hz, lH), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, lH), 6.05 (s, lH), 5.59 (brs, 2H), 
4.33-4.27 (m, 2H), 3.73 (t, J = 4.9 Hz, 2H), 2.95-2.83 (m, 2H), 2.57 (t, J = 4.9 
Hz, 2H), 2.48-2.04 (m, lH), 1.95-1.90 (m, 2H), 1.60-1.51 (m, 2H). 
Mass (m/z) : 369 (EI + ) 

IR (KBr) : 3144, 2956, 1670, 1610, 1560, 1446, 1371, 1336, 1228, 1119 cm 1 
]R£-: >283 ViftW 
7U*##r : C18H23N7O2 t tt 

ttJHfi (%) : C = 58.52, H = 6.28, N = 26.54 

$m&. (%) : C = 58.52, H = 6.45, N = 26.71 

nmm ■ 2-(7 7 ^)-7-[4-(4- / t^7 - 1-^ 
/ v)trxui?^-i->f/H[i,2,4]M;r>'n[i,5-dtr5 >;v?y-5-^^7$ 

V (ffc£fe26) 
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I»ji5©»fc,Mt57 5y^v^,llM (items) * 

Jfc^ : 32% (^7 — /vA^rt^^SSfi 5 6 

iH NMR (5 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 5.74 (brs, 2H), 4.30 
(d, J = 12.9 Hz, 2H), 2.88 (t, J = 12.9 Hz, 2H), 2.63-2.28 (m, 8H), 2.29 (s, 
3H), 1.98-1.90 (m, 2H), 1.61-1.48 (m, 2H). 
Mass (m/z) : 382 (EI + ) 

IR (KBr) : 3117, 2940, 2802, 1647, 1612, 1560, 1446, 1417, 1371, 1335, 
1290, 1165 cm 1 
it-* : 252 °C(ftM) 
7C*^*T : Ci9H 2 gN 8 0 thX 
frm% (%) : C = 59.67, H = 6.85, N = 29.30 

mmm (%) =c = 59.64, h=7.oi,n = 29.63 

H»J27 : l-[5-7 5 J -2-(3-7;^P7i=/v)[l,2,4] h ]) n[l,5 

: 65% (p^$ J — ^-C^^b b h ; » 
iH NMR ( 5 ppm, DMSOde) : 7.98 (d, J = 7.9 Hz, 1H), 7.85 (d, J = 8.6 Hz, 
1H), 7.62-7.48 (m, 5H), 7.37-7.30 (m, 3H), 6.14 (s, IH), 5.43 (s, IH), 
4.26-4.20 (m, 2H), 3.30-3.21 (m, 2H), 1.96-1.87 (m, 2H), 1.68-1.63 (m, 2H). 
Mass (m/z) : 439, 441 (ES + ) 

IR (KBr) : 3469, 3315, 3188, 1649, 1610, 1547, 1485, 1433, 1248, 1213 
cm 1 

m& : 239-240 V 

%mft%\ : C 2 2H2oClFN 6 0£ LT 

tt&W (%) : C = 60.21, H = 4.59, N = 19.15 
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(%) : C = 60.19, H = 4.60, N = 18.93 
^]-2-(3-7;^n7^;*,2,4] h V 7/ n[l,5-c]f V 5 

mmmi(o^mK'mc it^mt^i-^T^^^m^x. wMfc&m (ft 

jR^ : 33% (x.* / -^tS^I ; 

iH NMR ( 6 ppm, CDC1 3 ) : 8.00 (dt, J = 7.9, 1.3 Hz, 1H), 7.92 (ddd, J = 1.3, 
2.6, 9.9 Hz, 1H), 7.41 (dt, J =5.6, 7.9 Hz, 1H), 7.32 (s, 4H), 7.13 (ddt, J = 1.3, 
2.6, 7.9 Hz, 1H), 6.12 (s, 1H), 5.76 (brs, 2H), 4.13 (d, J= 12.5 Hz, 2H), 3.30 
(dt, J = 2.3, 12.5 Hz, 2H), 3.01 (s, 3H), 2.08 (d, J = 12.9 Hz, 2H), 1.91 (dt, J 
= 4.3, 12.9 Hz, 2H). 
Mass (m/z) : 453, 455 (FAB + ) 

IR (KBr) : 3118, 2946, 1668, 1647, 1560, 1468, 1435, 1381, 1330, 1213, 

1074 cm 1 

K£ : 210-212 °C 

Ttmfttir : C 2 3H 22 C1FNgO t LX 

tUMtt (%) : C = 60.99, H = 4.90, N = 18.56 

HS'Jlfi (%) : C.= 61.12, H = 5.04, N = 18.68 
nmW29 : 1-15-T 5 J -2-(3-7/l'in7x=;V)[l I 2 ) 4] h P TV n[l,5 
-c]t°U ^ v ? ^-7--f/v]-4-7 3 i=^t c ^y 5^-4-#/l'#= v (ft 
£#»29) 

liuic^ci^ fc&tbTkMfc-rzTs^&m^x, mmitG® (ft 

£4*29) *Mto 

IRS* : 56% (^* J —^XW&§i ; 

iH NMR ( 6 ppm, CDCla) : 8.00 (d, J = 7.9 Hz, 1H), 7.91 (d, J = 8.6 Hz, 1H), 
7.50-7.31 Cm, 6H), 7.14 (ddd, J = 2.3, 8.2, 8.6 Hz, IH), 6.15 (s, IH), 5.77 (brs, 
2H), 4.40-4.48 (m, 2H), 3.30-3.40 (m, 2H), 2.23-2.02 (m, 4H). 
Mass (m/z) : 414 (EI + ) 
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IR (KBr) : 2862, 1657, 1606, 1560, 1508, 1437, 1387, 1239, 1215, 1186, 

1122 cm 1 

jRA : 222-223 °C 

mmmso ■. 2-(77v-2->f/>)-7-(i,2,M-7 i hn s p ^ 
-2-^^)[i,2,4]byry~n[i,5-c]t°y ^ ^-5-^7-5 y (fe*#3o) 

: 57% ( Wl^^/^^rf-^'Cf^iaa ; fifetf^^) 
iH NMR ( 5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.32-7.18 (m, 4H), 
7.15 (dd, J = 0.7, 3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 1H), 
5.65 (brs, 2H), 4.70 (s, 2H), 3.84 (dd, J = 5.6, 6.3 Hz, 2H), 2.97 (dd, J = 5.6, 
6.3 Hz, 2H). 
Mass (m/z) : 332 (EI + ) 

IR (KBr) : 3139, 1670, 1645, 1601, 1570, 1466, 1419, 1385, 1285, 1240 
cm' 1 

§fc£ : 218-220 *C 

Ttmfttit : C 18 H 16 N60 t L-T 

ft^jjf (%) : C = 65.05, H = 4.85, N = 25.29 

H$Mit (%) : C = 65.33, H = 4.91, N = 25.81 
$mW31: 2-(7 7i"-2--f/V)-7-(5-* b 1,2,3,4- T b 7 t K 

a^y^y D y-2-^;u)[l,2 1 4]MJ7yn[l,5-c]t' 1 J SS^-S-'f ^7 5 

: 81% b y 1-"— % >a > ; SM&5fc) 

« NMR ( 6 ppm, CDCI3) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.19 (t, J = 7.9 Hz, 
1H), 7.16 (dd, J = 0.7, 3.3 Hz, lH), 6.8 Kd, J = 7.9 Hz, 1H), 6.74(d, J = 7.9 
Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, lH), 6.07 (s, lH), 5.63 (s, 2H), 4.67 (s, 
2H), 3.84 (s, 3H), 3.84 (t, J = 6.0 Hz, 2H), 2.89 (t, J = 6.0 Hz, 2H). 
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Mass (m/z) : 362 (EI + ) 

IR (KBr) : 1653, 1608, 1560, i444 cm 1 

M : 213-215 "C 

TtMftVT : Ci9H 18 N60 2 • 0.2H 2 O t LX 
fflHff (%) : C = 62.35, H = 5.07, N = 22.96 
mUU (%) : C =62.41, H = 5.18, N = 23.05 

p-r v*; y y -2-^^X1,2,4] h y r>/n[i,5-c3t o y v^-5-^ 
>- (fb-a-^32) 

Jft$ : 67% (1— f^t' h y V—v'g > ; fi-fe^^) 

iH NMR ( 6 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 7.12 (d, J = 8.3 Hz, 1H), 6.79 (dd, J = 2.6, 8.3 Hz, 1H), 6.73 (d, 
J = 2.6 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.62 (s, 2H), 
4.62 (s, 2H), 3.83 (t, J = 5.8 Hz, 2H), 3.80 (s, 3H), 2.94 (t, J = 5.8 Hz, 2H). 
Mass (m/z): 362 (EI + ) 

IR (KBr) : 3361, 3145, 1656, 1610, 1560, 1506, 1448, 1225 cm 1 
jgfc£ : 178-180 °C 
5c*#*f : C19H18N6O2 k LX 
W-JMt (%) : C = 62.97, H = 5.01, N = 23.19 

mmm (%) : c = 63.12, h = 5.27, n = 23.37 

H»J33: 2-(77y-2-^f^)-7-(7-^ h^-l,2 ( 3,4-T h?t K 
n^y^yy y-2-^)[l,2,4] h V TV* n [l,5-c]t° V 5 v^-5 — i frT % 

J|X^ : 66% (Tir Y~hD frX hUfaV-^a^; 6£*&*) 

iH NMR (6 ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
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3.3 Hz, 1H), 7.09 (d, J = 8.3 Hz, 1H), 6.75-6.80 (m, 1H), 6.75 (s, 1H), 6.56 
(dd, J = 1.7, 3.3 Hz, 1H), 6.04 (s, 1H), 5.62 (s, 2H), 4.67 (s, 2H), 3.81 (t, J = 
5.9 Hz, 2H), 2.90 (t, J = 5.9 Hz, 2H). 
Mass (m/z) : 362 (EI + ) 

IR (KBr) : 3402, 3151, 1659, 1610, 1450 cm 1 

: 166-168 °C 
TG^^ff : Ci9Hi 8 N 6 0 3 t It 

fHHi (%) : C = 62.97, H = 5.01, N = 23.19 
H$Hi (%) : C = 62.65, H = 5.06, N = 23.24 
mm®m: 2-(77>-2-^^)-7-(8-^ h*^- 1,2,3,4- x f7 t K 
n>f V ^-2-^)[l,2,4]h y7yv[l,5-c]t°V 5^-5-^^7 5 

y ({b-^^34) 

mmmi(Dijm-w^ ^tsr^^ffl^ rafti^ (^^34) £ 

JR^ : 67% (Tir > =• b y ^"C MJfa^ay; 

iH NMR (S ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.13-7.21 (m, 2H), 
6.78 (d, J = 7.6 Hz, 1H), 6.74 (d, J = 8.2 Hz, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 
1H), 6.13 (s, 1H), 5.64 (s, 2H), 4.57 (s, 2H), 3.88 (s, 3H), 3.88 (t, J = 5.8 Hz, 
2H), 2.93 (t, J = 5.8 Hz, 2H). 
Mass (m/z) : 362 (EI + ) 

IR (KBr) : 3338, 1666, 1653, 1618, 1608, 1475 cm 1 
Ife^ : 207-210 T 

HW035 : 7-(6,7-v>7< h 1,2,3,4- * h 7 * K** y*/ !> J"-2 

)VT S > (^ft35) 

#fc„ 

lW : 54% (a— 7W"C M)f al/^3V ; Sfel&*) 

iH NMR ( 5 ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.19 (dd, J = 0.7, 
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3.3 Hz, 1H), 6.69 (s, 1H), 6.67 (s, 1H), 6.56 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 
1H), 5.61 (s, 2H), 4.61 (s, 2H), 3.89 (s, 3H), 3.88 (s, 3H), 3.85 (t, J = 6.0 Hz, 
2H), 2.88 (t, J = 6.0 Hz, 2H). 
Mass (m/z) : 392 (EI + ) 

IR (KBr) : 1650, 1606, 1556, 1513, 1450, 1224 cm 1 
jR£ : 159-161 

Ttmfitfr • C20H20N6O3 • O.5H2O • 0.2(C 2 H 5 )2O t LX 
^%\% (%) : C = 61.22, H = 5.43, N = 20.02 

mmm (%) : c = 6 1.35, h = 5.44, n = 20.64 
mmm ■. 7-(7-^^- 1,2,3,4-^ h?t v v-i-jri 

-2-(77y-2-^/v)[l,2 ( 4]MJ7/n[l,5-c]f!) 5i?y-5-f ^7 5^ 
(^^^36) 

: 48% n a ■fcfr&XWifcm \ Sfelft^) 
m NMR ( 5 ppm, CDCI3) : 7.63 (dd, J = 0.7, 1.7 Hz, 1H), 7.20-7.36 (m, 3H), 
7.06 (d, J = 7.9 Hz, 1H), 6.58 (dd, J = 1.7, 3.3 Hz, 1H), 6.11 (s, 1H), 5.67 (s, 
2H), 4.70 (s, 2H), 3.82 (t, J = 6.1 Hz, 1H), 2.91 (t, J = 6.1 Hz, 2H). 
Mass (m/z): 411 (EI + ) 

IR (KBr) : 1662, 1653, 1604, 1558, 1446 cm 1 

: 206-208 Xl 
Ttmftffi : CisHisBrNeO t LT 

ftWm (%) : C = 52.57, H = 3.68, N = 20.43 

H$HS (%) : C = 52.29, H = 3.75, N = 20.12 
mmmS7 : 2-[5-7§;-2-(75y-2-> f/W)[l,2 ) 4]H)7/n[l,5-c] 
k 0 ]) $ 7 1,2,3,4- X f7t Kn>T V ^-7- h 

mnmi<DjjmKmc ttfoi-z>T^>zm^Xs mmi^m (it-^37) & 
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: 25% Oft»*^-^tf MfaWVaV; 6fe^5K) 
iH NMR (5 ppm, CDCls) : 7.60 (dd, J = 0.7, 1.7 Hz, 1H), 7.51 (s, 1H), 7.50 
(d, J = 10.1 Hz, 1H), 7.29 (d, J = 10.1 Hz, 1H), 7.17 (dd, J = 0.7, 3.3 Hz, 1H), 
6.57 (dd, J= 1.7, 3.3 Hz, 1H), 6.06 (s, 1H), 5.68 (s, 2H), 4.75 (s, 2H), 3.84 (t, 
J = 5.9 Hz, 2H), 3.03 (t, J = 5.9 Hz, 2H) 
Mass(m/z): 358 (EI + ) 

IK (KBr) : 2227, 1652, 1606, 1558, 1512, 1448 cm 1 
tt£ : 187-189 °C 

5tmftVt : CigHisNeO - 0.4H 2 O<!; LX 

ftM (%) : C = 62.60, H = 4.37, N = 26.89 

HM (%) : C = 62.71, H = 4.30, N = 26.53 
mmm38 : 2-[5-7^-2-(7 7 ^-2-^)[l,2,4] MJTy*[l,5-c] 
7 _ 4)V\- 1,2,3,4- T h7tKo^y^;y V-l-*)VHr^sT 
% K (fc£*38) 

IR^ : 24% (a* / — ,ux°n.1£m ; 66©*) 

iH NMR.(5 ppm, DMSOde) : 7.87 (s, 1H), 7.65 (m, 4H), 7.40 (d, J = 7.9 
Hz, IH), 7.32 (s, 2H), 7.07 (d, J = 3.6 Hz, IH), 6.67 (m, IH), 6.11 (s, IH), 
4.77 (s, 2H), 3.87 (t, J = 5.9 Hz, 2H), 2.98 (t, J = 5.9 Hz, 2H). 
Mass(m/z) : 412 (EI + ) 

IR (KBr) : 3352, 1653, 1608, 1556, 1448, 1335, 1155 cm 1 

: 181-183 °C 
Ttmfttif : C 18 Hi 7 N70 3 S • 1.3H 2 0<t tt 

ff-^jf (%) : C = 49.72, H = 4.54, N = 22.55 
(%) : C = 49.99, H = 4.30, N = 22.41 
HJ60939 : 2-(3- 7;i/tD7i^/l')-7-(l,2,3,4-r h 7 fc Yujy*; 
y y-2—Y/V)[l,2,4]b V Tyn[l,5-c]t°D 5*^-5-^ ^7?y 
39) 
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tt&m (fc£t>39) £#fc«, 

IDE* : 49% (^? / — ^TfHJSili ; 

iH NMR (5 ppm, CDCls) : 8.01 (d, J = 7.9 Hz, 1H), 7.92 (dd, J = 2.0, 8.6 
Hz, 1H), 7.42 (ddd, J = 2.0, 7.9, 8.2 Hz, 1H), 7.19-7.10 (m, 5H), 6.08 (s, 1H), 
5.62 (brs, 2H), 4.70 (s, 2H), 3.85 (dd, J = 5.6, 6.3 Hz, 2H), 2.97 (dd, J = 5.6, 
6.3 Hz, 2H). 
Mass (m/z) : 361 (EI + ) 

IR (KBr) : 1653, 1610, 1558, 1484, 1420, 1211 cm 1 
M : 223-224 °C 

ytmftffi : C20H17FN6 at 

tfglt (%) : C = 66.65, H = 4.75, N = 23.32 

HifHff (%) : C = 66.17, H = 4.73, N = 23.15 
H«!l40: 2-(7 7^-2— r^)-7-(7S,8aR-7-^ Y**/**?^ Kn 
t° u u [1,2 - a] t° 7 *J V - 2 - 4 /^)[l,2,4] b V T 9 n [1,5 - c] bf V * v> > - 5 - 

USE* : 40% (Wtt*^"CS<t* ; 

*H NMR (6 ppm, CDCI3) : 7.59 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.03 (s, 1H), 5.63 (brs, 2H), 4.38 
(d, J = 11.2 Hz, 1H), 4.16 (d, J = 12.5 Hz, 1H), 4.03 (dd, J = 5.9, 12.5 Hz, 
1H), 3.52 (dd, J = 6.6, 9.2 Hz, 1H), 3.30 (s, 3H), 3.09-2.98 (m, 2H), 2.61 (dd, 
J = 10.6, 12.5 Hz, 1H), 2.41-2.31 (m, 2H), 2.20 (dd, J = 5.3, 9.2 Hz, 1H), 
1.92 (dd, J = 5.9, 13.2 Hz, 1H), 1.76-1.64 (m, 1H). 
Mass (m/z) : 355 (EI + ) 

tt,M3t& : [a] D = +20.4° (29°C, c 1.15, CH3OH) 

mmmAl: 2-(77>'-2->f/l')-7-(7S,8aS-7-y- b^^^t Kn 
foa[l,2-a]t t 7^^-2-^^)[U4]I>!J7yp[l ) 5-c]f!) 5 v^-5- 
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mmmi<DjimKmz, m-rsr^&^-c, nmit&m (^^41) % 

: 20% m&^^ft&m ; 
iH NMR (5 ppm, CDC1 3 ) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.64 (brs, 2H), 4.37 
(d, J = 11.2 Hz, 1H), 4.14 (d, J = 12.5 Hz, 1H), 3.97-3.91 (m, 1H), 3.32 (s, 
3H), 3.25-3.10 (m, 3H), 2.80 (dd, J = 10.5, 11.9 Hz, 1H), 2.41-1.95 (m, 4H), 
1.59-1.53 (m, 1H). 
Mass (m/z) : 355 (EI + ) 

itmtftS. : [a] D = "40.19° (29°C, c 1.00, CH3OH) 

HWJ42: 2-(77^-2-^/V)-7-(7R,8aR-7-^ h^ri^^t Ko 
fcf P P [1,2 - a] \f 7 ^ 2- /V)[l,2,4] M)7/p[l,5-c]kl 
<<;VTKl/ (fc£^42) 

w : 41% mm^^^^ ; e&fe'*) 

m NMR (5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.15 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.64 (brs, 2H), 4.37 
(d, J = 11.2 Hz, 1H), 4.14 (d, J = 12.5 Hz, 1H), 3.97-3.91 (m, 1H), 3.32 (s, 
3H), 3.25-3.10 (m, 3H), 2.80 (dd, J = 10.5, 11.9 Hz, 1H), 2.41-1.95 (m, 4H), 
1.59-1.53 (m, 1H). 
Mass (m/z) : 355 (EI + ) 

\tWt& : [a ] D = +41.1° (29°C, c 1.05, CH 3 OH) 

mmM4S: (-)-2-<79^-2-^)-7-(***fc K»t?y K[l,2-a] 
fc> 7 V V -2 - -f /V)[l,2,4] )> D T V P [1,5 -c] bT V 5 i? y ~ 5 - 4 i> (it 

(HPLC) fcf+U WWWrt^^^RUfc. 
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% 7 A : DAICEL CHIRALPAK OD (2.0 cm I.D. x 25 cm 5 n m) 
j^filffi : ^MJ-^/^-^P'V — ^ = 50/50 (v/v) 
M : 20 mL/# 

: ^iS. 
KttiM : 280 nm 

m NMR (5 ppm, CDC1 3 ) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.77 (brs, 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, 1H), 2.91-2.80 (m, 2H), 2.64 
(dd, J = 1.0, 10.6 Hz, 1H), 2.26 (dt, J = 3.3, 11.9 Hz, 1H), 2.12-1.57 (m, 5H), 
1.37-1.23 (m, 1H). 
Mass (m/z) : 339 (EI + ) 

MS*#* : [«]d = -22.8° (29°C, c0.200, CH3OH) 

&ttffl44: (+H-(77y-2-^^)-7-(t^tKDfiJ K[l,2-al 
k'7^^-2— T/W)[l,2,4] bV T^n[l,5-c]t°y 5^-5-^^7 5^ (ft 

iH NMR (5 ppm, CDCls) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.01 (s, 1H), 5.77 (brs, 2H), 
4.14-4.02 (m, 2H), 3.07 (dt, J = 3.3, 12.5 Hz, 1H), 2.91-2.80 (m, 2H), 2.64 
(dd, J = 1.0, 10.6 Hz, 1H), 2.26 (dt, J = 3.3, 11.9 Hz, 1H), 2.121.57 (m, 5H), 
1.37-1.23 (m, 1H). 
Mass (m/z) : 339 (EI + ) 

ltmyt& ■■ [a ] D = +23.2° (29^. c 0.200, CH3OH) 

H«45: (±)-7-(c/5-X^t Kn^y^;^-2-f/l')-2-(77>' 
-2-^^)[l,2,4]fy7/n[l,5-c]tfD 5S?y-5->f^75y (fl^fc45) 

: 72% (^ y — ;V/^^^^/^"C#^bb ; fife^*) 
iH NMR ( 5 ppm, CDC1 3 ) : 7.57 (dd, J = 0.7, 1.7 Hz, 1H), 7.14 (dd, J = 0.7, 
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3.3 Hz, 1H), 6.54 (dd, J = 1.7, 3.3 Hz, 1H), 6.00 (s, 1H), 5.56 (brs, 2H), 
4.00-3.92 (m, 1H), 3.81 (dd, J = 4.3, 13.2 Hz, 1H), 3.27-3.13 (m, 2H), 
1.91-1.73 (m, 4H), 1.6M.25 (m, 8H). 
Mass (ui/z) : 339 (EI + ) 
5c*#*f : Ci 8 H 2 2N 6 0 • 0.2H 2 O<b LX 
W-jMft (%) : C = 63.21, H = 6.60, N = 24.57 
(%) : C = 63.36, H = 6.41, N = 24.32 

mmm ■. <±)-*? -{trans-? r *t Ko-ry^y y y-2-^^H-(7 7 
^- 2 -^/v)[i,2,4] h p ryn[i,5-c]t°y i?y-5-^^r ^ ^ (ft** 

46) 

£lfc0Jl©#aH-*fcs *fJS«7 5^£JB^-C, «JBft£& (fc£fc46) Sr 

<ZS(5 : 44% S—fr/lfrB.^J-^'XWIfeMi ; 6fe^*) 
iH NMR ( 5 ppm, CDCI3) : 7.57 (dd, J = 0.7, 1.7 Hz, 1H), 7.14 (dd, J = 0.7, 
3.3 Hz, 1H), 6.55 (dd, J = 1.7, 3.3 Hz, 1H), 6.02 (s, 1H), 5.61 (brs, 2H), 4.29 
(dd, J = 2.0, 12.9 Hz, 1H), 4.15 (dd, J = 2.0, 12.9 Hz, 1H), 2.81 (dt, J = 2.3, 
12.5 Hz, 1H), 2.44 (t, J = 10.9 Hz, 1H), 1.75-1.58 (m, 4H), 1.43-0.92 (m, 8H). 
Mass (m/z) : 339 (EI + ) 
Ttmfitif : C18H22N6O • O.2H2O tLX 
filMi (%) : C = 63.21, H = 6.60, N = 24.57 
(%) : C = 63.26, H = 6.30, N = 24.51 
mmW: 2-(77y-2-f/V)-7-(l,2,3,4-fh7t Knt?an[l,2- 
a]t°7^>-2-^^)[l,2,4] M)7yp[l,5-c]t'!) *^^-B-W^T5> 

nmmuojj&KWs »(St57 5^«riflv^ mmit^m (^^47) & 

i&m : 16% (^ 9 J ^/ftRaWSftfi ; &&$*) 

iH NMR (5 ppm, DMSO-d 6 ) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.70 (brs, 2H), 

7.07 (dd, J = 0.7, 3.3 Hz, IH), 6.72-6.63 (m, 2H), 6.08 (s, IH), 6.01 (t, J = 
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3.0 Hz, 1H), 5.90-5.86 (m, 1H), 4.70 (s, 2H), 4.07-3.93 (m, 4H) 
Mass (m/z) : 326 (EI + ) 

mmem: 2-077^-2-^)-7-(l-^^-5,6,7,8-xb7fc Fn^ 
^^>/[l )5 _ a ]f7^>'-7-^/V)[l ) 2 ) 4]hyTyn[l,5-c]t o y 5 5^^-5- 
>f ;VT 5 ^ (|fc£fe48) 

: 46% (^eHPLClHTflfia ; 
iH NMR (5 ppm, DMSO-de) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.72 (brs, 2H), 
7.49 (s, 1H), 7.08 (dd, J = 0.7, 3.3 Hz, 1H), 6.68 (dd, J = 1.7, 3.3 Hz, 1H), 
6.18 (s, 1H), 4.65 (s, 2H), 4.11-4.04 (m, 2H), 3.97-3.93 (m, 2H), 2.09 (s, 3H). 
Mass (m/z) : 326 (EI + ) 

nmU9 : 2-(77y-2-^^)-7-(5,6,7 ) 8-rf7t Kn>f §^[1,2 
-a]t°7^V-7-^^)[l,2,4]hyTyn[l,5-c] kT5 5i?^-5->f/^T§ 

y (fb«&fe49) 

JR* : 56% (#»HPLCfc-CfilR ; 

iH NMR ( 5 ppm, DMSO-de) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.74 (brs, 2H), 
7.11 (s, IH), 7.09 (dd, J = 0.7, 3.3 Hz, IH), 6.90 (s, IH), 6.68 (dd, J = 1.7, 
3.3 Hz, IH), 6.22 (s, IH), 4.74 (s, 2H), 4.15-4.02 (m, 4H). 
Mass (m/z) : 323 (EI + ) 

H»J50 : 2-C7 7 >—2->f ^)-7-(5,6,7,8— 5 1 h?t Kn [1,2,4] h V 7 
>/a[l,5-a]t°7^^-7— i-^)[l,2,4]MJTyn[l,5-c]t°y * 

/UT 5 V (fc-g-flfcSO) 

30te«i©#ifcfc*Pi^ fcf&i-srSi'fcJB^Ts ^Stt-a-fe (4t^t>50) £ 

iR* : 46% (If $^^T'#^ H B 0 ; 66t&*) 

iH NMR (6 ppm, DMSOds) : 7.96 (s, IH), 7.87 (dd, J = 0.7, 1.7 Hz, IH), 
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7.78 (brs, 2H), 7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6:66 (dd, J = 1.7, 3.3 Hz, 1H), 
6.29 (s, 1H), 4.85 (s, 2H), 4.26-4.23 (m, 2H), 4.18-4.14 (m, 2H). 
Mass (m/z) : 323 (EI+) 

H»J51 : 2-(79^-2-r^)-7-(3-^^-5,6,7,8-f h? t Kn 
>f5^^[l,5-a]k 0 7^^-7-^/v)[l,2,43hyT>/n[l,5-c]t o y 5i^^-5 

ifc* : 47% (^KHPLC^rfltSI ; 6&$;fc) 

iH NMR ( 6 ppm, DMSOde) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.73 (brs, 2H), 
7.08 (dd, J = Q.7, 3.3 Hz, 1H), 6.68 (dd, J = 1.7, 3.3 Hz, 1H), 6.63 (s, 1H), 

6.17 (s, 1H), 4.73 (s, 2H), 3.98 (brs, 4H), 2.24 (s, 3H). 
Mass (m/z) : 337 (EI + ) 

mmM52: 2-(7?y-2->{^)-7-(3-t Kb *SO* ^-5,6,7,8-^ 
h7t KP^f^)/[l ) 5-a]f7^>-7-l'^)lU4]b^)/B[l,5-c]t s 'J 

mm 32% (^wspLCKxmm &£*&*) 

m NMR ( 5 ppm, DMSOde) : 7.88 (dd, J = 0.7, 1.7 Hz, 1H), 7.73 (brs, 2H), 
7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.70 (s, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 

6.18 (s, 1H), 4.77 (s, 2H), 4.47-4.45 (m, 2H), 4.15-4.09 (m, 2H), 4.01-3.97 (m, 
2H). 

Mass (m/z) : 353 (EI + ) 

»#J53 : 2-(77^-2-^^)-7-(4 l 5,6,7-ff7t K* t°7 )/n [1,5 
-a]k 0 7^y-5-Y*2 ) 4]MJ7yB[l,5-c]fy v^-5-f^7^ 
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jrj(s : 40% (gt^^/veS^B^ ; 

iH NMR ( 8 ppm, DMSO-de) : 7.86 (dd, J = 0.7, 1.7 Hz, 1H), 7.73 (brs, 2H), 
7.42 (d, J = 2.0 Hz, 1H), 7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.66 (dd, J = 1.7, 3.3 
Hz, 1H), 6.19 (s, 1H), 6.15 (d, J = 2.0 Hz, 1H), 4.78 (s, 2H), 4.21-4.15 (m, 
2H), 4. 12-4.06 (m, 2H). 
Mass (m/z) : 322 (EI*) 

mmm- 2-(7 7y-2-^v)-7-(5,6,7,8-f bn Knt> y ms- 

d]t°y 5^-6— T7V)[l,2,4]M;Ti/n[l,5-c]^y 5^-5-'f/l'7^ 
(^£t>54) 

J|X^ : 22% (g^^^yveff^iS ; 

iH NMR (S ppm, DMSO-de) : 8.96 (s, 1H), 8.66 (s, 1H), 7.87 (dd, J = 0.7, 
1.7 Hz, 1H), 7.71 (brs, 2H), 7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.87 (dd, J = 1.7, 
3.3 Hz, 1H), 6.16 (s, 1H), 4.75 (s, 2H), 3.99 (t, J = 5.9 Hz, 2H), 2.97 (t, J = 
5.9 Hz, 2H). 
Mass (m/z) : 335 (EI + ) 

$%ffl55 : 2-(75^-2-^^)-7-(3RS,9aSR-3-^^^^t F p 
lf7i?/[2,l-c]l,4-^ti?y-8->f/l')[l,2,4)h!;7^D[l > 5-c]tf!) 5 

f/VT5 > (ffc-^55) 
»f-JlW^^PC> »JS?i-5T5^SrfflV>T. HJSltl^ (^^55) £ 

: 65% (^^^V^^^^S^ii ; 66t&*) 
iH NMR ( 5 ppm, CDC1 3 ) : 7.58 (dd, J = 0.7, 1.7 Hz, 1H), 7.16 (dd, J = 0.7, 
3.3 Hz, IH), 6.55 (dd, J = 1.7, 3.3 Hz, IH), 6.01 (s, IH), 5.90 (brs, 2H), 
4.04-3.91 (m, 3H), 3.64 (dd, J = 7.6, 11.6 Hz, IH), 3.60 (dd, J = 4.0, 11.6 Hz, 
IH), 3.10 (dt, J = 3.3, 12.5 Hz, IH), 2.83-2.68 (m, 2H), 2.64 (dd, J = 3.0, 
11.2 Hz, IH), 2.55-2.33 (m, 3H), 1.38 (d, J = 6.6 Hz, 3H). 
Mass (m/z) : 356 (EI + ) 
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c]l,4-f-7^^-8-^^)[l,2,4]b y T^n[l,5-c]b°y 5 5?^-5->f A-T 
5 ^ (<ffc£t)56) 

Jfc$ : 19% ^ / — ^/Si 31 ^^^^^^ ; S&fft*) 

iH NMR (5 ppm, DMSO-d 6 ) : 7.87 (dd, J = 0.7, 1.7 Hz, 1H), 7.62 (brs, 2H), 

7.07 (dd, J = 0.7, 3.3 Hz, 1H), 6.67 (dd, J = 1.7, 3.3 Hz, 1H), 6.05 (s, 1H), 

4.16 (t, J = 13.2 Hz, 2H), 3.05 (d, J = 12.2 Hz, 1H), 2.98-2.68 (m, 3H), 

2.62-2.40 (m, 4H), 2.38-2.10 (m, 3H). 

Mass (m/z) : 358 (EI + ) 

to* 4k&m 200 m & 

y ^ j> — x 143.4 mg 

t \tn*ri/'7v U/ut/HJ- * 6.0 mg 

^f7'jyi?^->^ oo m g 

I)- 200 mg 

«S.* ^##J14 20.0 mg 

7f7iJ jxpE-^ v; $ .A 0-5 mg 

I). 120.0 mg 

to* lt£t>31 2.0 mg 

2000 m § 
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illPH^^f^ 24.0 mg 

T3L%%yV±y *S 50.0 mg 

. ftMmm®* 1-72 mg 

|j. 277.72 mg 
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1. 5t (I) 



R 




(A) 



Xfc#drt-5) «r*"f] s ^ (B) 





•Bl 
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te»7^=*^ 7 7^/^^ 7 NR 4B R 5B (5$^ R4Bj3j; 

{pernor y-/K w&hL<mm&v&mmm. V7;tfc»fi»7;v 

XBi^tK*^©*^, X B2 fiNR 4B2 R 5B2 0*rt\ R 4B2 *5 ^T/K^tt^ft-eftW 

H7/V3^V, 77/^^^ 7?^^ s NR 4B3 R 5B3 (5^ 
R4B3^ < t^R5B3 {4 ^tt^HtulER 4A ^ctt7R 5A i^a-efc5) > 

±{ife2>X B ii:X B 2^^^n^P^i-^^^if^i:-^^^^^^^^*^ 
SfcttM^***^^*] *fc»±* (C) 



©<ft&7-rt"¥/K tKB^>, fiftTA'S*^ 7y/M^-*v\ 77/^ 
/KNR 4C R 5C (5C4\R 4C *5 it^Rscfi^n^tLHtjIBR 4 ^ <t tfR5A£ PitfcS ) , 
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4. Ri^2-7y/WT'fe5lt*©^ffil*fe«2|B^©[l,2 > 4] h V 

[l,5-c]t°y 'S^ySl^^fcfi-tOliaiW^SHSift. 

5. (A) ■t?*Sn5K^*>5l**0<fiffll~4©V^i**l36^IB«l© 
[1,2,4] h!J7/o [1,5-c] fc° JJ ^ v 5 ^&§£#* fc fi* O^S±fF^ $ ft Silo 

6. ^AtfSfn y i?^m, ^y^>i> ^-^v* y ^ 

^f7/!Jv?yitfctt^t Kn- 1,4- tf^atT?fcStt#<P!£ffl 
[1,2,4] h y T^/n [1,5-c] t'y 5 S^HWfr* fcl±'*<D*«±fl : & £ft 

«SH5fB«®[l,2,4] b y T ;/n [1,5-c] fy 5 fctt*©£3_bST£ 

/uaiT fc -5 i»^©«sffi5iBtto [1,2,4] h)7/d [1,5-c] t° y 5 *j ymMW-t.it 

9. X A2 *3J:tJ«XA3^7KSfJf^X*fe5ft*C»fEffl5~8<Z)V>-ftb^^|B 
[1,2,4] h y T y n [1,5-c] k'Hv? yWJfrfl:* it ft* ©SISit? ^ £ ft 3 

10. X^itrX^***^*)'?^ X^st Kn^ W7/u=>^i/ 
f-fcfifc Kn^V^^^l?fc5SS*Offiil5~8©V^ft^^lBtt©[l,2,4] h 

y r y p [1,5-c] f y 5 *? ^mm®- $. tc » * ©issif^ £ ft s £. 

11. R 3 ^:£ (B) -c^^ft6S-cfcSft*<Df5iai~4©v>-fft^^fB«© 
[1,2,4] h y 7 [1,5-c] k'y S^BS^ftSfctt^^SittgSH*^. 

12. XBi*5«fO?XB 2 C9-^g^t L< \Z#W&<OT y -/U*fcttT7A' 

ffllllE*©[1.2,4] b y Tyn[l,5-c]k°y ^ s?^s»flc*fcr±*©*a±fi : ** 

13. XBi^7KmJT^t?&S^*©|£ffllllB^©[l,2,4] h y TVn [l,5-c] t° 

y ^v^^^frtfcft^^aifF^^ft^mo 

14. XB»i:XB2^»g"t-5^*^±Kfc?)^ ^oXBiiXBz^^rft^ft^ 
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[1,2,41 h!)7/a[l,5-c]t B !) * S?y«*fc*fctt:*©&a±fflF&£ft5&. 

15. ISfR^aW 5 ^* n^dflJ-ya|-e*)5lt*0<£BBl4l2«©[l,2,4] h 

16. R 3 ^ (C) ^*$nSK"efc5W*©«SHl~4©V^i"^^IB«iO 

[1,2,4] h yryn[i,5-c]try 5^fl^ft*fctt*©sss±tf££ft*£o 

17. Y»i3J:tfy s ^CHt?ilb5»*©ttHl6lB«©[l,2,4lh !)7/n[l,5-c] 

try ^^i/ii^flcsfctt-tojiaiw**^**. 

is. x^tfTkmrn*. &c7)v^%/, /NP^y s i/7/*fctt^^*v 

7$ KTffctU XC2^7K^M^X-fe5If*^t£lffll7fS«©[l,2,4] h y 

[i,5-c] t° y ^ ft * fc fi-t <omm±.m £ ft s 

19. Y**5 itrr«ASg|3(|^T?fc5it*<7)«Siai6IBtt©[l,2,4] h !)7/o 

[i,5-c] tr y ^ ^ fc ©msifF^ £ ft 5 

20. xcijsi^xcs^^^j^^-efcaft^^tBfflisfBtt^ti^] h y 7V 

n [1,5-c] t° y 5 i? yf!3H|c* ^(OWM^M^- £ ft SiS. 

21. f&#<0teffll~2O^Tfta»U:fB#©[l,2,4] h y T ✓ o [l,5-c] t° y 5 

22. |f*(Df5ISl~20OV^Tft^i3:15«<7>[l,2,4] h y T^n[l,5-c]t° y 5 

23. ft*©®ISl~20<DV^ft^^|E«©[l,2,4] h y 7/ o [l,5-c] t° y 5 
v 5 ^fl^^ * '« -t © US ±t? ^ £ ft 5 * Sr-a tf - * ^ y ^ © ^ ** * 

24. tt^ofsm^o^Tftjw-fB*^!^] h y ryn[i,5-c]t°y 5 
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